The wide variation in severity of cardiac infarction is well known. At one extreme the patient is admitted in severe irreversible shock, cold, clammy, and dazed with a rapid feeble pulse, low or perhaps immeasurable blood pressure, and widespread changes of severe degree in the cardiogram: his chances of surviving the acute stage of the illness are indeed slender. At the opposite extreme is the patient with cardiac pain, perhaps felt only on effort, of good colour, without shock or breathlessness, with normal pulse and blood pressure, and with limited cardiographic changes: such a patient is most unlucky if he does not survive the acute stage. Between these all possible gradations are met. As a consequence very large numbers are required (preferably 200 or more) if two groups on different therapeutic regimes are to be compared. With smaller groups, even though sampling has been strictly random, one is often left with the impression that one group has contained a larger number of the more serious cases.
PEEL, SEMPLE, WANG, LANCASTER, AND DALL amending the weighting allocated for each factor. Having done so, we checked its validity by comparing the results with those derived from two other series. Series A contains a total of 260 cases, of which 134 were admitted to the general wards of the Victoria Infirmary during the first nine months of 1958 and 126 were admitted to our own wards during the period August 1960 to May 1961. We have included all cases of recent cardiac infarct, but have excluded cases of old cardiac infarct admitted with some late complication such as cardiac failure or pulmonary embolus, and cases of chronic coronary disease with a history of cardiac pain but without evidence of recent infarction, either clinical, cardiographic, or biochemical. Cases of recent infarct dying within a short time of admission have been included provided the case records contain sufficient information to permit assessment. These cases were admitted under different physicians, and some arrived in the surgical wards as suspected surgical emergencies. Treatment therefore was not uniform, e.g. about two-thirds of the patients had anticoagulant treatment while one-third did not. However, our index is intended as a prognostic guide and our assessment has been made on the basis of the patients' condition once they have been admitted to bed, and before the institution of treatment other than sedation.
We therefore feel justified in using the entire group for assessing the relative importance of the prognostic factors we are considering and, having done so, we show later the effect of the treatment subsequently adopted.
Each case was assessed independently by two observers and the results were compared before deciding on a final score. With the first batch of records there were a few differences in the assessments, but once a precise definition of the factors qualifying for a score had been defined, the assessments rarely differed.
The weighting to be allocated for age and sex was assessed from figures given in an earlier publication (Peel, 1955) . History was assessed next. Each patient was given the appropriate weighting for age and sex, with our empirical score for shock, failure, cardiac rhythm, and cardiographic findings. We then determined by trial and error the figure that must be added in each "history group" to produce a shift to higher index ranges (i.e. a shift to the right in the tables): this shift should be such as to leave a low mortality (under 5%°) in the 1 to 8 index range while maintaining a high mortality (over 50°4) in the over 17 index range. The same procedure was followed for shock, using our amended age, sex, and history weighting and our empirical values for failure, rhythm and cardiographic findings. The process was repeated for each factor in turn, always using our amended score for factors already assessed and our empirical scores for factors yet to be investigated.
Finally, having determined the appropriate score for each factor from series A, these values were applied in two additional series and the different series have been compared in respect of the mortality experienced at different scores. As an illustration of the use which can be made of the method, we have used the prognostic index to compare the mortality in cases treated with and without anticoagulants. The form on which our findings were recorded is shown in Table I. AGE AND SEX Speaking of coronary heart disease in general as opposed to cardiac infarction, Mackenzie (1923) gave the age at death of 214 patients, and the largest number occurred in the quinquennium 61 to 65. Block et al. (1952) quote a steadily diminishing percentage of survivors, both at 5 and at 10 years as the age at onset increases from 40 to 80 years. Since about one-third of all patients with coronary heart disease die from a cardiac infarct (Peel, 1955) these figures imply that cardiac infarction ismore fatal in the elderly than in the younger patients.
With regard to sex, Padilla and Cossio (1934) and White, Bland, and Miskall (1943) reported that " most observers agree that prognosis for women is less good than for men." On the other hand Cole, Singian, and Katz (1954) stated that the disease was more fatal in men than in women: they showed a steadily rising mortality in men as age increased, a later incidence in women than in men, and a smaller rise in mortality with increasing age in women. Russek et al. (1951) found the mortality to be 29 per cent in 618 patients aged under 60, but 40 per cent in 429 patients aged 60 or more. Yater et al. (1951) stated that early death is common in patients aged under 40, but if the first 24 hours are survived, the outlook in these patients is very good. Since many of these very early deaths occur before there has been time for the patient to be admitted to hospital or to be seen by a specialist, they are hardly relevant to the present index; if such a patient does survive long enough to reach hospital only to die within a few hours, he is usually sufficiently shocked on admission to be given a PEEL, SEMPLE, WANG, LANCASTER, AND DALL It has been suggested by Smart and Bruce (1955) that the increased mortality in the higher age groups is determined by a greater incidence of other adverse factors in these patients, and that it will be adequately expressed by a score that takes no account of age. This is certainly not our experience as shown in series A (Table II) . At every index range the mortality is decidedly higher in the over 65 age group than in the under 65 group. In the lower half of Table II we show the effect of introducing the age and sex weightings advocated in the preceding paragraph. of 58 patients with a history of one or more previous infarcts, 13 died (2255%). We have had a certain amount of difficulty in assessing the appropriate score to award for a history of a previous cardiac infarct. Deaths were very apt to occur in these patients despite a low score for other factors (5 deaths among 31 patients with a score of between 1 and 8). The smallest weighting that will transfer these deaths into the score range 9 to 12 is a figure of 6. This gives a mortality in the 9 to 12 score range comparable with that in patients without previous cardiovascular disease, but it overcorrects the experience in the 13 to 16 score range (only 1 death in 20 cases); and even in the 17 or over range it gives a slightly lower mortality than in any of our other previous history groups (17 cases, 8 deaths) (Table III) . Nevertheless we feel it is more important to adopt a score that will maintain a very low mortality in our lowest score range with a high mortality in our highest score range, rather than one that will correct the intermediate but not the lowest or the highest score range. A weighting of 5, 4, or 3 for previous cardiac infarct leaves a mortality varying between 11 and 20 per cent in the 1 to 8 range and fails to raise the figure in the 13 to 16 range above 8 per cent.
Angina Without Other Abnormal Cardiovascular Findings. We have expressly used this definition as we feel that when angina of effort is associated with hypertension, peripheral vascular disease, or other cardiovascular abnormality, an appropriate score will be awarded for the complicating con- dition. Regarding angina itself, opinions differ. Doscher and Poindexter (1950) , Fisher and Zukerman (1946) , and Rosenbaum and Levine (1941) all think that a previous history of angina makes the prognosis morefavourable. Selzer (1948) and Woods and Barnes (1942) state that it has no effect on the mortality from cardiac infarction. Our own experience suggests that its effect is slight and sufficient only to justify a score of 1. We had 48 cases with 10 deaths, giving a mortality rate of 21 per cent as compared with 18 per cent in patients with no previous cardiovascular disease. The mortality experience at the different score levels is in closest agreement with that in patients with no history of any previous cardiovascular disease, when a score of 1 is given. In this connexion we have not considered prodromal symptoms as qualifying for any weighting under the heading of history; and we have arbitrarily taken one month as the demarcation between prodromal angina and a previous history of angina. Other Cardiovascular Diseases. Hypertension is stated by Fisher and Zukerman (1946) and by Master (1953) to have no effect on the mortality of cardiac infarction except when accompanied by -cardiac hypertrophy. On the other hand, Rosenbaum and Levine (1941) noted a mortality of 36 per cent in a group with hypertension as compared with 24 per cent in a group with normal pressure. We have found no references to the effect of peripheral vascular disease, cerebrovascular disease, cor pulmonale, or chronic valvular disease, but our personal experience suggests that their effect on the mortality of cardiac infarction is similar to that of hypertension. We have, therefore, considered as a single heterogeneous group, patients with a previous history of hypertension, peripheral vascular disease, cerebro-vascular disease, cor pulmonale, valvular lesions, or cardiac arrhythmias. These are all conditions that may be deemed to have imposed additional strain on the heart before the onset of cardiac infarction, and to be frequently associated with cardiac hypertrophy and with increased risk of thrombo-embolic complications. A history of exertional dyspncea may be traceable to one or other of these conditions: but when a patient gives a history of exertional dyspncea without any clue to its aetiology, we feel that it is none the less evidence of pre-existing cardiac stress or respiratory disorder even though the cause has not been recognized. PEEL, SEMPLE, WANG, LANCASTER, AND DALL Our experience suggests that a history of exertional dyspnea of uncertain aetiology has an adverse effect on the mortality of cardiac infarction similar to that of the diseases mentioned, and we therefore include such cases in this group.
With regard to other diseases, diabetes, nephritis, and obesity call for some comment. It seems generally accepted that cardiac infarction in a diabetic or nephritic patient has a more serious prognosis than in a previously healthy subject. Yet we would regard as a rare event the occurrence of cardiac infarction in a diabetic or nephritic patient without previous manifestation of hypertension or of peripheral vascular disease. We feel that the adverse effect of diabetes or nephritis is sufficiently covered in our scoring system by the award for hypertension or for peripheral vascular disease. Concerning obesity, opinions differ: some say that it improves the prognosis, e.g. Block et al. (1952) . When accompanied by hypertension or by exertional dyspncea any adverse effect will be adequately covered by the score for these conditions.
In our series A we have 62 patients with a history of one or other of the conditions specified under the heading "other cardiovascular diseases." Twenty-two died, a mortality of 36 per cent, compared with 18 per cent in those with no previous cardiovascular disease. Unlike the patients with a history of previous cardiac infarct, most of the deaths in this group occurred in patients with a high score on other counts, and a much smaller correction is needed to bring them into line with the other groups. The best correlation is obtained with a weighting of 3 for a history of any of the conditions specified in this group. This gives an over-correction in the 9 to 12 range, but it avoids an even greater over-correction in the 13 to 16 range that would be produced by a weighting of 4.
SHOCK
It is generally agreed that shock is one of the most important factors influencing the mortality of cardiac infarction. It is less easy to define exactly what constitutes shock, still more difficult to give such a precise definition of differing grades of shock that independent observers would arrive at the same result on classifying a series of patients. We have attempted to define grades of shock on the basis of duration and intensity in such a way as to leave little room for difference of opinion regarding the grade to which the patient should be allocated. Our four grades are as follows.
( correction factor of 7 is required to give all the patients in this group a minimum score of 13, and even this figure leaves a very high death rate in the 13 to 16 score range. It may be noted here that none of the 4 patients who were given nor-adrenaline survived, and that the sole survivors were among those who did not receive this drug.
FAILURE
There is general agreement that signs of cardiac failure in a case of cardiac infarction are associated with a high mortality and that this applies to congestive cardiac failure as well as to the more common left ventricular failure. According to Mintz and Katz (1947) , heart failure of any sort is a grave prognostic sign. Shillito, Chamberlain, and Levy (1942) speak of a venous pressure of 20 cm. as an ominous sign: they consider right ventricular failure more unfavourable than left. Master, Dack, and Jaffe (1939) state that half the fatalities occur in those with congestive cardiac failure. On the other hand, Rosenbaum and Levine (1941) believe that the mortality rate varies directly with the severity of pulmonary congestion.
We are in full agreement with the view that heart failure of any type is of serious prognostic significance, but we are inclined to agree with Rosenbaum and Levine (1941) that pulmonary congestion is the more important, as it is certainly the more common in cardiac infarction. We are so convinced of the importance of pulmonary congestion that we accept a history of breathlessness accompanying the onset as evidence of left heart failure, even though the patient may not have obvious dyspncea, cardiac asthma, or pulmonary cedema on admission. It is, of course, necessary to draw a distinction between genuine dyspncea with the attack, and the inability to inspire freely which may result from the sense of constriction. Another factor that we regard as evidence of cardiac failure is triple rhythm. Opinions regarding this sign differ; although Billings et al. (1949) state that it does not affect prognosis, Cutts (1952) reports a mortality of 53 per cent when triple rhythm is present. Finally we regard pulsus alternans as evidence of ventricular failure.
We feel that a distinction should be drawn between minor signs of cardiac failure such as the presence of basal rales in a patient who is not subjectively or objectively dyspnceic, and the more florid manifestations such as cardiac asthma, acute pulmonary cedema, or evident congestive failure. We have, therefore, subdivided our patients with failure into the following two groups.
(a) Basal rales only, with no subjective dyspncea and no other manifestations of failure (score 1). (b) Any one or more of the following: acute pulmonary aedema, cardiac asthma, subjective breathlessness during the attack, neck vein engorgement, liver enlargement, cedema, or triple rhythm (score 4). In our series, the mortality in patients with failure was 43 per cent (105 cases, 45 deaths), in patients with basal rales only 33 per cent (18 cases, 6 deaths), as compared with 10 per cent (137 cases, 13 deaths) when there were no signs or symptoms of failure (Table V) . Of 29 patients with CARDIAC RHYTHM There is general agreement that the mortality of cardiac infarction is increased by the presence of arrhythmia, with the possible exception of extrasystoles. Our results are shown in Table VI. Extrasystoles. We have found few references to the effect of extrasystoles on the mortality of cardiac infarction. Mintz and Katz (1947) regard ventricular extrasystoles as "not unfavourable". Our personal experience compels us to take a less optimistic view. Twenty-six of our patients had extrasystoles on admission: 9 died, a mortality higher than that of our patients with normal sinus rhythm (212 cases, 45 deaths=22%0). It made little difference whether the extrasystoles were frequent or only occasional; of 11 in whom only occasional extrasystoles were reported, 3 died, and were noted on admission, 6 others developed them at a later date; while all 6 survived until the 28th day, 1 was in failure and died from extension of his infarct on the 31st day, 1 died suddenly on the 38th day after a further attack of pain, and a third was readmitted to hospital in congestive failure three months later. One of our cases with extrasystoles had paroxysms of atrial tachycardia and paroxysms of atrial fibrillation later; a second had paroxysmal tachycardia, and a third had paroxysmal atrial fibrillation. We can find no justification in our material for regarding extrasystoles as less unfavourable than atrial fibrillation or paroxysmal tachycardia. Any arrhythmia, including latent heart block even without dropped beats, but excluding sinus arrhythmia, is weighted +4.
Persistent sinus tachycardia of 110 or over is also weighted +4.
Atrial Fibrillation. This is generally regarded as a grave complication, Herrmann and Hejtmancik (1951) class it along with atrial flutter and ventricular tachycardia as a sign of extensive infarction. Askey (1949) reported that all patients died who developed persistent atrial flutter or atrial fibrillation. We do not share this gloomy view although we accept that these arrhythmias do add to the risk. In this series we had 8 patients with atrial fibrillation at the time of admission or within the next 24 hours of whom 6 survived and 2 died. The development of atrial fibrillation at a later stage in the illness is considerably more ominous: 4 patients in whom atrial fibrillation appeared on the 3rd, 4th, 8th, and 19th day all died. No instances of atrialflutter were met with in this series. Two patients with supraventricular tachycardia on admission survived despite a high score on other counts; three others who developed supraventricular tachycardia on the 4th or 5th day likewise survived; but two who had paroxysmal ventricular tachycardia on the 7th and 24th days respectively died. Two patients had nodal rhythm without tachycardia, of whom one died and one survived. For purposes of our score we are considering only those in whom an arrhythmia was present on admission or within the first 24 hours; and in view of the small numbers we do not feel justified in differentiating between the different varieties as far as our score is concerned. We make the reservation that an arrhythmia appearing after the second day is more ominous than one appearing early: of 9 such patients only one had a score of less than 8 on other grounds and none died with a score of less than 10.
Heart Block. Although partial heart block is stated to be " not unfavourable " (Mintz and Katz, 1947) complete heart block has been regarded as a bad prognostic sign (Cutts, 1952) . Gilchrist (1958) is more explicit: 11 ofhis 25 patients with complete heart block complicating cardiac infarction died within the first few days, but all 14 who survived the first week ultimately recovered and regained normal conduction. We have had five patients in this series admitted with complete heart block: 753 group.bmj.com on November 8, 2017 -Published by http://heart.bmj.com/ Downloaded from PEEL, SEMPLE, WANG, LANCASTER, AND DALL one who had no steroid treatment died on the second day, but four who were tided over the initial stage with intravenous hydrocortisone (Dall and Buchanan, 1962) survived and regained normal conduction.
Persistent Sinus Tachycardia. Several authors draw attention to the grave prognostic significance of persistent sinus tachycardiac (Mintz and Katz, 1947; Rathe, 1942) . Of five such patients in this series, three have died: most of them have had a high score on other grounds, and they do not, therefore, require any greater weighting than the other arrhythmias that have been discussed. Table VI shows the distribution of cases of arrhythmia in the different score ranges before and after applying a score of 4 for any arrhythmia.
CARDIOGRAPHIC FINDINGS
We have long been impressed with the prognostic value of the QRS complex in the cardiogram of patients with cardiac infarction (Peel, 1955) . Although there are a number of papers comparing the mortality in anterior with that in posterior infarct, and discussing the extent of the infarct and the significance of bundle-branch block in relation to prognosis, few have contrasted QS complexes, QR complexes, and normal QRS complexes with changes affecting the R-T segments and T waves alone. We classify our cases into the following groups.
(a) Those with the R-T segment and T wave changes of cardiac infarction but with normal QRS complexes in all leads of a 12-lead cardiogram (score 1). (b) Those in whom, in addition to R-T segment and T wave changes, QR complexes are present in one or more leads other than aVR, and QS complexes are not present in any lead. In the case of QR complexes in lead III, these must persist on full inspiration (lead IIIR) or must be accompanied by distinct Q waves in lead II or aVF (score 3). (c) Those with QS complexes in one or more leads, either with or without QR complexes in other leads, and with the usual RT/T pattern of cardiac infarction (score 4). (d) Those with bundle-branch block. These we regard as having similar prognostic significance to QS complexes (score 4). In many cases the cardiographic pattern is already fully developed on admission to hospital and the appropriate score can be awarded immediately. There are, however, patients in whom the cardiographic pattern is slow in developing and we prefer to have a second cardiogram on the day after admission before accepting a case as having normal QRS complexes. Although occasionally the QS pattern is not developed for several days, we have not found it necessary to delay awarding this score beyond 24 hours. The scores given for cardiographic findings in this paper are the maximum that could be awarded within 24 hours of admission.
Cardiac infarction with changes confined to the R-T segments and T waves is a relatively benign condition from the point of view of immediate prognosis (first four weeks), although the long-term prognosis does not differ much from that of cases with QR or QS complexes; in fact, these sometimes develop in the ensuing few days, and occasionally even after apparent recovery. We have had cases return to us months or years later, having had no further painful episodes in the interval, but with QS or QR complexes in leads that showed only R-T and T wave changes during the acute phase of the illness. The converse is equally true and QR or QS complexes sometimes disappear during the months following recovery. As regards short-term prognosis we had 44 patients with normal QRS complexes with only 2 deaths (5%/O). One of these deaths occurred with a score of 8 and the other with a score of 12, without any weighting for the cardiographic findings: a score of 1 for normal QRS complexes transfers these deaths to the 9-12 and 13-16 score ranges.
QS complexes imply a much more serious type of attack. Of 159 patients, 52 died (330 %).
QR complexes are associated with an intermediate degree of severity, deaths numbering 7 out of 57 cases (12%). With either QS or QR complexes, an appreciable mortality was encountered with a low score; a weighting of 4 is required for QS complexes and of 3 for QR complexes (Table VII) . Reference has already been made to nephritis, diabetes, and obesity in considering past history, and reasons have been given for regarding a separate score for these conditions as unnecessary.
Other conditions for which we have not awarded a separate score include the character of pain, presence of fever or of pericardial friction, and complications such as pulmonary embolism or lung infarct.
Although pulmonary embolism is a grave complication, it is not one that requires a separate score on our system. A large pulmonary embolus, if not immediately fatal, gives rise to shock, breathlessness, and tachycardia, and is automatically allowed for: it can, by its effects add as much as 15 to the patient's score. Even a small lung infarct may cause breathlessness or basal rales, thereby increasing the score automatically.
While we would agree with Billings et al. (1949) that high fever and leucocytosis (and probably also high serum transaminase levels) indicate a large infarct, we consider that they are less important from the point of view of immediate prognosis than the signs to which we have awarded a score:
while we have not made a special study of these factors we feel an additional score would add to the complexity of the method without producing a corresponding improvement in its accuracy. Similar considerations apply to pericarditis, about which opinion regarding its prognostic significance is divided. We have certainly seen a number of patients who have ultimately made a good recovery despite prolonged pericardial friction; but those in whom this has preceded a fatal outcome have mostly had a high score on other grounds.
The character of pain has been considered important by some authors (Russek et al., 1951) while others hold the opposite opinion (Mintz and Katz, 1947) . Plotz (1957) states that pain lasting beyond the fourth day is ominous; but in our experience this is usually associated with other symptoms such as shock, tachycardia, arrhythmia, or signs of failure, the score for which will adequately express the severity of the case. Painless infarct is thought to carry a grave prognosis (Billings et al., 1949; Papp, 1952) : this is true if absence of pain is due to severe shock, which is already covered by our scoring system, but certainly not in the case of the so-called "silent infarct," dis-755 group.bmj.com on November 8, 2017 -Published by http://heart.bmj.com/ Downloaded from PEEL, SEMPLE, WANG, LANCASTER, AND DALL covered on routine cardiographic examination. In view of these considerations, the award of a score for the character of pain is not only unnecessary but impracticable.
If a patient appears to qualify for two different weightings under a given heading, the higher of the two is awarded. Thus a patient with a history of hypertension and angina of effort has a weighting of 3 for hypertension but no additional weighting for angina. Table I shows our index score sheet with the weighting adopted for each factor.
LATE ENTRIES TO A SERIES
The first four days after the onset of a cardiac infarct are by far the most dangerous (Peel, 1956) , and with each succeeding week, the prospects of recovery improve. The present series A is no exception; and of the 61 deaths, 9 took place within 24 hours, 29 in the first four days, and 36 in the first week. It follows that if patients are admitted to a series on or after the fifth day, the series is being "diluted" by inclusion of cases with a better prognosis, and a lower mortality can be anticipated.
Our index is designed for use in the earlier stages of cardiac infarction, preferably on the first or second day. The mortality figures given are valid for any series consisting of patients entering it within four days of the onset. We considered the possibility of awarding a minus score for patients admitted late to a series, but found this unsatisfactory. If such patients are included lower mortality rates should be substituted for those we quote, especially in the under 8 and over 17 index ranges. In Table VIII we compared patients seen in consulting practice within four days of onset with others first seen between the fifth and fourteenth day. The mortality of 18-7 per cent in patients seen early contrasts strongly with that of 6 4 per cent in patients seen a little later in the illness. group.bmj.com on November 8, 2017 -Published by http://heart.bmj.com/ Downloaded from the second (1951-57 series) when we were selecting cases for anticoagulent treatment by means of the heparin-retarded coagulation time (Peel, 1953 (Peel, , 1956 . Table IX shows that in the 1946-50 series only one-third of the patients fell into the middle index ranges (9 to 12 and 13 to 16) whereas in 1951-57 more than half of them were in these middle ranges. It is evident that the adoption of anticoagulant treatment in selected cases led to our being invited to see a different class of patient, namely those of medium severity with a view to selection for treatment, whereas we had previously seen mainly the milder or doubtful types for diagnostic purposes or the most severe types with a view to satisfying relatives.
Despite these wide differences in the composition of the three series the index yields remarkably constant results at each range (Table IX) . The overall mortality in each series is closely linked to (Table IX) that none of these series are similar in composition and that the overall mortality in each is greatly influenced by the proportion of patients falling into the individual cardiac rhythm, and the nature of the cardiographic changes. The total of the marks awarded for each factor forms the "prognostic index" which may lie anywhere between 1 and 28. The reports regarding each of these factors as a prognostic sign are reviewed and the method that has been used to determine the appropriate weighting for each factor is described.
The use of the prognostic index for comparing different series of cases is illustrated by reference to series from 1946-50, 1951-57, and 1958-61 . Its use for assessing the value of a particular form of treatment is described in relation to anticoagulant treatment.
In an individual case, an index between 1 and 8 is associated with an expected mortality of 1{ to 5 per cent; and one between 9 and 12 with a mortality of 10 to 15 per cent. An index from 13 to 16 carries an expected mortality between 22 and 30 per cent and involves an increased risk of cardiac failure in the few months following the attack. An index of 17 or more indicates an extremely grave attack with an average mortality of 65 per cent and a high incidence of cardiac failure following the attack in those who do survive the first months. When the index exceeds 20, the odds against survival are four to one.
In patients who have survived the acute stage of the illness the index assessed in the early stage gives a good indication of the average survival time.
We are indebted to the physicians of the Victoria Infirmary for permission to refer to their case records.
